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METHOD FOR ATTACHING AN AXLE TO A LEAF SPRING ON A GOLF CART 

WITH HYDRAULIC BRAKES 

FIELD OF THE INVENTION 
[0001] The present invention relates to a method for assembling a golf 
cart suspension and, more particularly, to a method for fastening an axle to a leaf 
spring to improve assembly and service operations. 

BACKGROUND OF THE INVENTION 
[0002] In a golf cart, it is common to incorporate a suspension system 
and a braking system on a common axle. Further, it is often necessary to locate 
the braking system and the suspension system in close proximity to one another 
along the body of the axle. It is essential that the brake system, suspension 
system and rear axle are all serviceable once assembled. Further, in designing 
such a system, it is desirable to provide for a quick and ergonomic installation 
process. 

[0003] Wider golf carts that utilize a solid rear axle design in 
conjunction with a longitudinal leaf spring rear suspension require a configuration 
fora ttach ing the axle to the leaf spring. Typically, these vehicles utilize U-bolts to 
clamp the leaf springs to the underside of a mounting plate fixed to a bottom of 
the axle. Threaded ends of the U-bolts are initially inserted over opposite sides 
of the leaf spring and are received up through the mounting plate and are 
secured by threaded nuts. Tightening of the nuts retains the leaf spring between 
the axle and the plate and thereby holds the leaf spring and axle in fixed contact. 
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In this manner, the threaded ends of the U-bolts point upwards. This type of 
configuration works well for wide vehicles with drum brakes, but fails to 
accommodate narrower vehicles, specifically those with hydraulic disc brakes. 

[0004] Narrow vehicles with hydrai^ a much 

larger disc brake caliper in place of a typical drum brake traditionally found on a 
wider vehicle. The larger size of the disc brake caliper often results in reduced 
access to the U-bolts because of the calipers. The primary problem is that the 
caliper body blocks access to the nuts that secure the U-bolts tight, thereby 
hindering assembly, or service after assembly. 

[0005] Therefore, it is desirable in the golf cart industry to provide a 
method of assembling a suspension for enabling improved access to the 
attachment mechanisms. 



SUMMARY OF THE INVENTION 
[0006] Accordingly, the present invention provides a method of 
attaching an axle of a golf cart to a leaf spring of the golf cart, comprising the 
steps of aligning the leaf spring adjacent the axle and a bottom plate, inserting an 
end of a fastener initially through a first aperture associated with the axle and 
subsequently through a second aperture of the bottom plate and securing the 
leaf spring between the axle and the bottom plate by securing the fastener at the 
bottom plate. 

[0007] Further areas of applicability of the present invention will 
become apparent from the detailed description provided hereinafter. It should be 
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understood that the detailed description and specific examples, while indicating 
the preferred embodiment of the invention, are intended for purposes of 
illustration only and are not intended to limit the scope of the invention. 



[0008] The present invention will become more fully understood from 
the detailed description and the accompanying drawings, wherein: 

[0009] Figure 1 is a perspective view of a golf cart suspension system 
assembled in accordance with the present invention; 

[0010] Figure 2 is an exploded view of the golf cart suspension system 
of Figure 1; and 

[0011] Figure 3 is a side view of the golf cart suspension system of 
Figure 1. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0012] The following description of the preferred embodiment is merely 
exemplary in nature and is in no way intended to limit the invention, its 
application, or uses. While the present invention is shown in an axle of a golf 
cart, it is not limited as such and may be used in other applications. 

[0013] With reference to the figures, an apparatus and method of 
attaching an axle 10 of a golf cart to a leaf spring 12 of a golf cart is provided 
including, aligning the leaf spring 12 adjacent the axle 10 and a bottom plate 14, 
inserting an end 52 of a fastener 16 initially through apertures 18 associated with 
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the axle 10 and subsequently through apertures 20 of the bottom plate 14, and 
securing the leaf spring 12 between the axle 10 and the bottom plate 14 by 
securing the fastener 16 at the bottom plate 14. 

[0014] With reference to Figures 1 and 2, a golf cart suspension 
system 22 is shown including the solid axle 10 resiliently supported on a frame 
60 by a pair of the leaf springs 12 and shock dampers 24 having first and second 
threaded attachment posts 26,28, respectively. The axle 10 includes a 
differential 30 operably attached thereto for driving drive shafts 32 rotatably 
supported within the axle 10. The drive shafts 32 are each operably attached to 
a wheel (not shown) for driving the wheel. Further, hydraulic disc brake 
assemblies (not shown) are associated with each wheel for selective braking 
thereof. In the preferred embodiment, the axle 10 includes a pair of mounting 
brackets 34, each having an engagement face 36 and the attachment apertures 
18 formed therein. The mounting brackets 34 further include sidewalls 35 
forming a trough area 39 and are welded or otherwise fixedly attached to the axle 
10 by other suitable means. The leaf spring 12 is an elongate curved member, 
solid along its length, with first 38 and second 40 engagement faces. The bottom 
plate 14 is a flat body including first 42 and second 44 engagement faces and 
attachment apertures 20 formed therethrough. 

[0015] The fasteners 16 include a threaded bolt with mating washers 
and threaded nuts. However, in the preferred embodiment, the fasteners include 
a U-bolt 16 having two threaded ends 52 interconnected by a cylindrical cross 
member 54. The U-bolt 16 is fastened by mating washers 56 and threaded nuts 
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58 whereby the threaded ends 52 are initially inserted into attachment apertures 
18 in the mounting bracket 34 and subsequently through attachment apertures 
20 in the bottom plate 14. The tightening of the mating nuts 58 interconnects the 
mounting bracket 34 and the bottom plate 14, retaining the leaf spring 12 
therebetween. In addition, the frame 60 is provided for operably supporting the 
axle 10 and suspension system 22 through attachment of the shock dampers 24 
and leaf springs 12, whereby the fame 60 includes attachment apertures 62 
formed therethrough for receiving the first threaded attachment post 26 of each 
shock damper 24 and brackets 64 having attachment apertures 66 formed 
therethrough for attachment of the leaf springs 12 thereof. The first threaded 
attachment post 26 of each shock damper 24 is secured to the frame 60 by a 
mating washer 68 and threaded nut 70. Similarly, the second threaded 
attachment post 28 of each shock damper 24 is attached to the attachment 
aperture 18 of the mounting bracket 34 by mating washers 68 and threaded nuts 
70. The leaf springs 12 are attached in a similar manner by utilizing threaded 
fasteners 76 with mating washers 72 and threaded nuts 74 for securing the leaf 
springs 12 to the attachment apertures 66 of the bracket 64. 

[0016] In accordance with the method of the present invention, the leaf 
springs 12 are attached to the axle 10 by mechanically fastening the axle 10 to 
the bottom plate 14, for retaining the leaf spring 12 therebetween. The 
engagement face 36 of the mounting bracket 14 is brought into contact with the 
first engagement face 38 of the leaf spring 12. The second engagement face 40 
of the leaf spring 12 is brought into contact with the first engagement face 42 of 
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the bottom plate 14. The U-bolt 16 is initially inserted into the attachment 
apertures 18 of the mounting bracket 34 and subsequently through attachment 
apertures 20 of the bottom plate 14. The U-bolts 16 secure the leaf springs 12 
between the first engagement face 42 of the bottom plate 14 and the 
engagement face 36 of the mounting bracket 34 by tightening the mating 
washers 56 and threaded nuts 58. The tightening of the nuts 58 draws the 
mounting bracket 34 and the bottom plate 14 closer together, retaining the leaf 
spring 12 therebetween. 

[0017] With particular reference to Figure 3, calipers (shown in 
phantom) of the disc brake assemblies are generally offset from the mounting 
brackets 36, covering an area lateral to the mounting brackets. The location of 
the calipers hinders access to a top face 37 of the mounting brackets 36. The 
configuration of the present invention enables the threaded ends 52 of the U-bolt 
16 to extend away from the second engagement face 44 of the bottom plate 14 
thereby obviating the primary problem of the brake assembly blocking access to 
the nuts 58 which secure the U-bolts 16 tight. In this manner, improved access 
to the nuts 58 for assembly and service is enabled. 

[0018] In an alternative embodiment, the mounting bracket 34 and the 
bottom plate 14 are interconnected by individual threaded fasteners (not shown) 
such as a bolt and are similarly tightened by mating washers and threaded nuts 
at the second engagement face 44 of the bottom plate 14. It is anticipated that 
other methods of fastening the mounting bracket 34 to the bottom plate 14 may 
be utilized, enabling selective attachment and detachment thereof and should be 
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considered within the scope of the invention. Again, the threaded posts 52 of 
the individual fasteners 16 extend away from the second engagement face 44 of 
the bottom plate 14 enabling improved access for assembly and service. 

[0019] The description of the invention is merely exemplary in nature 
and, thus, variations that do not depart from the gist of the invention are intended 
to be within the scope of the invention. Such variations are not to be regarded as 
a departure from the spirit and scope of the invention. 



